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(57) Abstract: 

PURPOSE: To improve the corrosion resistance and press workability of a steel by 
plating it at prescribed current in a Zn-Ni alloy plating bath contg. a trace of 
Sb and controlling the shape of the crystals of the plating. 

CONSTITUTION: A Zn-Ni alloy plating soln. contg. 0.5 to 5ppm Sb is prepd. , e.g. 
by adding antimony oxide to an acidic soln. contg. sulfuric acid. In this plating 
soln. , the steel sheet is electroplated at 10 to 150A/dm2 current density to 
obtain rice-granular plating crystals, e.g. having 1 to 3/zra minor aixs and 2 to 
5/im major axis. The Zn-Ni alloy plating constituted of the same crystals is good 
in the retentibity of lubricating oil at the time of press working and is 
excellent in press workability. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention has the outstanding workability and relates to the manufacture 
approach of an automobile or a Zn-nickel system alloy electroplating steel plate suitable as an object for 
household electric appliances. 
[0002] 

[Description of the Prior Art] It is common knowledge that the electrolytic zinc-coated carbon steel 
sheet is used widely as a surface treated steel sheet which can be mass-produced without raising the 
corrosion resistance of cold rolled sheet steel and the corrosion resistance after paint, and spoiling 
workability. The activity of a galvanized steel sheet is tried as a cure against rust proofing of the 
automobile to the spraying rock salt for the route anti-freeze of the winter in a cold district band, and 
recent years require the advanced corrosion resistance in cruel corrosive environment. Although there is 
a means of the increment in the zincky amount of plating (coating weight) to the corrosion resistance 
improvement demand of a galvanized steel sheet, this has many problems in respect of weldability or 
workability. Then, many alloy platings are proposed as an approach of controlling the dissolution of zinc 
itself and prolonging the life of a galvanization. These many are Zn system alloy platings which contain 
iron-group metals, such as Fe, Co, and nickel, as an alloy content. 

[0003] Among this, especially a Zn-nickel system alloy-plating steel plate is excellent in non-painted 
corrosion resistance, and since the engine performance after paint, and workability and weldability are 
also good, the rust-proofing steel plate for automobiles is widely used as the start. However, by the 
manufacture approach of Zn system alloy plating excellent in chemical conversion nature, and JP,2- 
70091, A, various techniques for raising the specific engine performance, such as a Zn-nickel alloy- 
plating steel plate excellent in shock-resistant adhesion, are indicated at JP,2-70089,A from it not being 
what fully fulfills all the demand quality, for example. As latest trend, advanced press-working-of-sheet- 
metal nature is being required focusing on an automobile and a household-electric-appliances 
application, and a Zn-nickel system alloy-plating steel plate which was more excellent in workability is 
desired. Although examination of the lubricating oil which can be equal to the response by steel plate 
construction material to this at press working of sheet metal advanced from the first is also performed, 
since it is not that in which the workability of the Zn-nickel system alloy plating itself is raised, and it 
deals, it has not resulted in essential solution. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to fill the advanced press-working-of-sheet-metal 
nature demand to a Zn-nickel system alloy-plating steel plate, it is necessary to give the improvement 
function of press-working-of-sheet-metal nature to not only, examination of the lubricating oil used for 
steel plate construction material or press-working-of-sheet-metal nature but the Zn-nickel system alloy 
plating itself. The Zn-nickel system alloy plating of demonstrating advanced corrosion resistance in 
nickel content in which gamma-phase [ which is an alloy phase of Zn-nickel ] is formed is well-known. 
However, the crystalline form of the plating in nickel content range in which high corrosion resistance is 
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discovered is precise, is small, and since the lubricating oil holding power at the time of press working 
of sheet metal is scarce, it is not a thing suitable for press working of sheet metal. [ of relative 
roughness ] Then, when this invention persons could control the crystal of a Zn-nickel system alloy 
plating in the high gestalt of lubricating oil holding power, as a result of presuming that press-working- 
of-sheet-metal nature improves and considering the control approach of a crystalline form 
wholeheartedly, it resulted in this invention. 
[0005] 

[Means for Solving the Problem] Manufacture of a Zn-nickel system alloy electroplating steel plate is 
faced, and the summary of this invention is 0.5-5 ppm about Sb during a Zn-nickel system alloy-plating 
bath. It is made to contain and they are current density 10-150 A/dm2. It is the manufacture approach 
of a Zn-nickel system alloy electroplating steel plate excellent in the workability characterized by 
electroplating to a steel plate. 
[0006] 

[Function] The description of this invention is a point which electroplates by making a Zn-nickel system 
alloy-plating bath contain Sb (antimony) of ultralow volume. The corrosion resistance of a Zn-nickel 
system alloy-plating steel plate demonstrates the corrosion resistance which demonstrated high 
corrosion resistance and was excellent in the range of 5 - 20% in which nickel content rules over, 
gammaZn-nickel phase is formed in, and alphanickel phase is not formed, i.e., nickel content, especially 
in 10 - 15% of gamma single phase field. Since a gamma-phase plating crystal is precise and relative 
roughness is small, a lubricating oil cannot fully be held at the time of press working of sheet metal, but 
this has become the inhibition factor of severe press-working-of-sheet-metal nature. However, the 
plating crystal of the shape of a grain of rice l-3micro, and whose major axis a minor axis is 2-5micro is 
obtained by carrying out ultralow volume addition of the Sb, and electrolyzing on suitable conditions 
into a Zn-nickel system alloy-plating bath. 

[0007] since the lubricating oil holdout at the time of press working of sheet metal is good, the Zn-nickel 
system alloy plating which becomes as the plating crystal of this grain-of-rice-like crystal is precise, and 
as compared with the conventional Zn-nickel system alloy plating of low relative roughness, press- 
working-of-sheet-metal nature boils it markedly, and is excellent. For example, the load required at the 
time of spinning can be reduced 1 to 30 percent. Although it is just going to be anxious about corrosion 
resistance degradation with change of a crystalline form, if nickel content is controlled in the corrosion- 
resistant good region, it will be the level which can be disregarded about corrosion-resistant degradation. 
The addition of Sb is 0.5-5 ppm. It is suitable and is 0.5 ppm. In the following, the effect on a crystalline 
form is not remarkable, and it is 5 ppm. Since it becomes impossible to disregard corrosion-resistant 
degradation when it exceeds, it is not desirable, the more desirable addition range of Sb - 1-3 ppm it is . 

[0008] In order to obtain the above-mentioned Zn-nickel system alloy plating from the plating bath 
which added Sb, they are current density 10-150 A/dm2 further. It is necessary to carry out. Although 
Sb is presumed to be what sticks to the steel plate side which is cathode, and affects the 
electrocrystallization of Zn-nickel at the time of electrolysis, since it is ultralow volume, with high 
current density, become a diffusion limitation, it becomes impossible to follow in footsteps of 
electrocrystallization of Zn-nickel therefore, and the operation to a crystalline form falls. The upper 
limits of current density since it is such are 150 A/dm2. It carries out. Moreover, the field of productive 
efficiency to 10 A/dm2 The following low current consistencies are not desirable. 
[0009] The target Zn-nickel system alloy plating is Zn plating which mainly contains nickel in this 
invention, and what specifically contains other metal components in Zn-nickel, such as Zn-nickel or Zn- 
nickel-Co, Zn-nickel-Fe, Zn-nickel-Cr, and Zn-nickel-Fe-Cr, is pointed out. nickel content has 5 - 20 
desirable % of the weight. At less than 5 % of the weight, since workability will deteriorate if corrosion 
resistance runs short and it exceeds 20 % of the weight, it is not desirable. The more desirable range is 
10 - 15 % of the weight. Metal components other than nickel have less than 5 desirable % of the weight 
in a total amount, and at 5 % of the weight or more, since the effectiveness of nickel is reduced, they are 
not desirable. About coating weight, 10-50 g/m2 is desirable. 
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[0010] Although there is especially no constraint about metal ion concentration, pH, and bath 
temperature, for example, 0.5-2.5 mols [ 1. ] /, pH 0.5-6, the sulfuric-acid acidity bath of 40-70 degrees C 
of bath temperature, or a chloride bath can be used for Zn2+ and nickel2+ ion by total concentration 
about a plating bath, the activity of the sulfuric-acid acidity bath which can use an insoluble anode is 
advantageous. In order to carry out little content of Fe2+, Co2+, the Cr3+ ion, etc. if needed and to raise 
electric conductivity during a plating bath, indifferent salt, such as Na+, NH4+, K+, and Mg2+ ion, may 
be added. In order to make homogeneity demonstrate the effectiveness of Sb on a steel plate about the 
liquid rate of flow, it is 10 - 200 m/min. Carrying out is desirable. 
[0011] 

[Example] It is coating weight 30 g/m2 at the various plating conditions after it carries out alkaline 
degreasing of the cold rolled sheet steel (low-carbon steel plate for deep drawing) of 0.8mm of board 
thickness and it carries out acid washing in a sulfuric-acid water solution 5%. The Zn-nickel system 
alloy plating was performed. Sb was added as antimony oxide (Sb 203), using a sulfuric-acid acidity 
bath as a plating bath. In this way, the plating presentation of the obtained Zn-nickel system alloy- 
plating steel plate was investigated, and press-working-of-sheet-metal nature and corrosion resistance 
were evaluated. These were collectively shown in a table 1. The assessment approach of press-working- 
of-sheet-metal nature and corrosion resistance is shown below. 

(1) The maximum punch load when performing a press-working-of-sheet-metal nature cupping test (a 
part for 25mm/in a contraction ratio 2.0, blank holder 0.5ton, and drawing rate) estimated. As a 
lubricating oil, the Idemitsu Kosan make Z-3 is used, and it is this to the front face of a Zn-nickel system 
alloy-plating steel plate 1 g/m2 It applied. 

Maximum punch load 4ton Following : 04 - 4.5ton : 04.5ton ** : The rust generating area when 
performing a salt spray test (JIS Z2371) for 336 hours with x(2) corrosion-resistance plating estimated. 
Less than 1% of rust generating area: 01 - 5%:05% ** : In the x table 1, the examples 1-5 of this 
invention are contrasted with the examples 1, 2, and 3 of a comparison. Compared with the example 1 of 
a comparison by which Sb is not added during the plating bath, the examples 1-5 of this invention have 
good press-working-of-sheet-metal nature, and are equivalent. [ of corrosion resistance ] 
[0012] However, if there is too much Sb under plating bath like the example 2 of a comparison, 
corrosion resistance will fall. Moreover, even if Sb of a suitable amount is added during the plating bath, 
when current density is too high like the example 3 of a comparison, there is no effectiveness in press- 
working-of-sheet-metal nature. The example 4 of a comparison and the examples 9-11 of this invention 
are contrasted with the example 5 of a comparison, respectively, the example of this invention has good 
press-working-of-sheet-metal nature compared with the example of a comparison by which Sb is not 
added during the plating bath, and the corrosion resistance of the examples 6-8 of this invention is also 
equivalent. The improvement effectiveness of the press-working-of-sheet-metal nature according [ the 
examples 15-17 of this invention containing Co, little Fe, and little Cr and other examples of this 
invention ] to Sb addition is clear, and corrosion resistance lowering is not accepted, either. 
[0013] 
[ A table 1] 
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[0014] 
[A table 2] 
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[0015] 

[Effect of the Invention] According to the manufacture approach of the Zn-nickel system alloy 
electroplating steel plate of this invention, maintaining the high corrosion resistance of Zn-nickel system 
alloy-plating original, it is possible to raise press- working-of-sheet-metal nature, and the suitable Zn- 
nickel system alloy electroplating steel plate for the automobile and household-electric-appliances 
application of which advanced press-working-of-sheet-metal nature is required can be offered. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Manufacture of a Zn-nickel system alloy electroplating steel plate is faced, and it is 0.5-5 ppm 
about Sb during a Zn-nickel system alloy-plating bath. It is made to contain and they are current density 
10 - 150 A/dm2. The manufacture approach of a Zn-nickel system alloy electroplating steel plate 
excellent in the workability characterized by electroplating to a steel plate. 



[Translation done.] 
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